Objective To describe the events leading to the epidemic of congenital rubella syndrome in Greece in 1993 after a major rubella epidemic. Design Retrospective survey and systematic review. Setting Greece (population 10 million), 1950-95. Subjects Children, adolescents, and women of childbearing age. Results Around 1975 in Greece the measles, mumps, and rubella vaccine started being given to boys and girls aged 1 year without policies to attain high vaccination coverage and to protect adolescents and young women. During the 1980s, vaccination coverage for rubella remained consistently below 50%, and the proportion of pregnant women susceptible to rubella gradually increased. In 1993 the incidence of rubella in young adults was higher than in any previous epidemic year. The epidemic of congenital rubella that followed, with 25 serologically confirmed cases (24.6 per 100 000 live births), was probably the largest such epidemic in Greece after 1950.
who smoked in pregnancy are at almost a fivefold increased risk of the sudden infant death syndrome compared with infants of non-smokers. 2 The effect of environmental exposure to tobacco smoke is less clear. A meta-analysis of studies in which the mother did not smoke but the father did found the risk was increased 1.4-fold compared with non-smoking parents. 2 Now that few infants sleep prone maternal smoking is the major risk factor. The challenge is to develop effective strategies to reduce smoking in pregnancy as simply telling mothers that their babies are at increased risk of the sudden infant death syndrome is ineffective at changing behaviour.
Thermal stress has been implicated and has led to the advice not to let baby get too hot. Recent work suggests that excessive clothing or bedding increases the risk only in infants who sleep prone. Infants are at increased risk of thermal stress when sleeping prone because the face, which is the most important skin surface for heat loss, is partially insulated by the mattress. 3 Thermal factors are no longer important as few babies sleep prone; head covering and rebreathing are alternative, more likely explanations for the finding of an increased risk for babies sleeping under heavy duvets.
Other prevention messages have been promoted but with less agreement. Breast feeding is thought to reduce the risk in New Zealand, but in the United Kingdom the association is attributed to socioeconomic confounding. Pacifiers (dummies) are associated with a reduced risk, and their use is promoted in the Netherlands, 4 whereas in other countries there is concern that their use might be associated with undesirable effects, such as reduction in breast feeding. 5 In this paper Blair et al have shown that infants who share a sofa with an adult were at particularly high risk of the sudden infant death syndrome, but it accounts for only 6% of all cases. There was no increased risk with bed sharing for infants of mothers who were non-smokers. Also there was no increased risk associated with bed sharing when the infant was placed back in his or her cot, but this ignores the fact that many parents unintentionally fall asleep with their baby in their bed. In contrast 23% of deaths in their study occurred among cosleeping infants of mothers who smoke. This confirms work from New Zealand, United States, Scotland, and Nordic countries. 1 It is time to recommend that mothers who smoke should not share a bed with their babies. 
Introduction
Rubella is usually a mild disease, but infection during the first 3-4 months of pregnancy can result in spontaneous abortion, stillbirth, and congenital rubella syndrome. 1 2 Immunisation programmes to prevent congenital rubella syndrome were introduced in many countries soon after vaccines for rubella and measles, mumps, and rubella became available in 1969 and 1971 respectively. 3 The immunisation of boys and girls aged 1 year ("indirect" strategy) aims to protect women of childbearing age from exposure to the rubella virus by interrupting its transmission. 4 5 This can lead to a rapid reduction in cases of congenital rubella, but if vaccina-tion coverage is low there is concern that this strategy may increase the incidence of rubella in adolescents and adults thus increasing the incidence of congenital rubella. 4 6-9 It has been estimated that in developed countries this could happen in the long term if immunisation uptake was lower than 50%-60%, with wide oscillations in the incidence of congenital rubella in the medium term. 4 7 9 In contrast, the immunisation of adolescent girls ("direct" strategy) does not interfere appreciably with the transmission of the virus and aims to protect women of childbearing age from the disease. 4 10 Several countries have adopted a two dose vaccination strategy because of its advantages. [11] [12] [13] [14] Some less developed countries have recently introduced rubella immunisation into their national schedules, or are considering doing so. 14 15 The elimination of indigenous congenital rubella syndrome in Europe by the year 2000 is part of the World Health Organisation's health for all strategy. 16 In Greece, immunisation of boys and girls aged 1 year with the measles, mumps, and rubella vaccine was introduced in the mid-1970s but not as part of a systematic policy. 17 In 1993 a major rubella epidemic took place, which was followed by the birth of a large number of babies with congenital rubella. We hypothesised that this epidemic was related to immunisation practices. As there is no systematic surveillance for rubella in Greece we reviewed relevant information and delineated the events leading to this epidemic.
Methods
We sought all available information on immunisation policies and practices, vaccination coverage, serologically detected immunity, and the occurrence of rubella and congenital rubella in Greece.
We carried out a systematic review of the Greek medical literature by searching electronically the IATROTEK (1980-96) and the Athens Institute of Child Health (1979-96) databases for publications on rubella and congenital rubella, and by hand searching paediatric and other major medical journals published in Greece (1950-97) and proceedings of the annual panhellenic paediatric and medical conferences . We also retrieved relevant publications cited in papers identified from these sources. All the studies identified were included, and we systematically evaluated the studies on vaccination coverage and serologically detected immunity, using as criteria the adequacy of documentation of methods, the study population, and the representativeness and size of the sample.
We assessed official documents and unpublished data of the Greek Ministry of Health and other public and private agencies for the period 1970-95. Notifications of rubella cases and mortality from rubella and congenital rubella for the years 1960-95 were examined with data from the National Statistical Service of Greece.
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Results
Immunisation policies
Vaccines against rubella and measles, mumps, and rubella became commercially available in Greece around 1975. 19 Since 1977 eminent Greek paediatricians have recommended that children be immunised with the measles, mumps, and rubella vaccine at the age of 15 months. w1 w2 This started in the private sector, which was used by an estimated 56% of children in Athens in the late 1970s.
w3 Because rubella vaccination was classed as "optional" by the Ministry of Health at this time public services offered rubella immunisation on request only to girls aged 10-14 years.
w4 A limited rubella vaccination programme for adolescent girls and special groups of young women was introduced in 1980.
w4 In 1975-80 the uptake of vaccination for measles in the second year of life, introduced in the late 1960s, was 1%, 5%, 10% 18%, 19%, and 43% in various groups of children.
w3 w5-w8
The national immunisation schedule was revised in 1987, but the new scheme gave doctors the option of vaccinating children aged 15 months with the measles monovalent vaccine or the measles, mumps, and rubella vaccine, and it included no recommendation for the vaccination of adolescent girls or young women for rubella. w9 In 1989 the Ministry of Health declared the immunisation of all children for measles, mumps, and rubella aged 1 "compulsory" w10 and this was extended to the public sector. In 1991 a two dose vaccination scheme (at 15 months and 11-12 years) was adopted for boys and girls.
w11 No policy has ever been introduced to vaccinate susceptible women postpartum.
Rubella has been a notifiable disease in Greece since the 1950s, but notification is not comprehensive and the age of cases notified is not reported. 18 The These studies showed that during the late 1970s and the 1980s vaccination coverage for rubella increased only slowly, remaining consistently below 50%, and did not reach 50%-60% before 1990. Although 17 serological studies on rubella immunity were identified (see table B on website), w17 w26-w41 only five, which studied populations of pregnant women in Athens, are comparable. These show a gradual increase in the proportion of pregnant women susceptible to rubella during the 1980s: 12% (1971-5), 11% (1980), 17% (1981), 24% (1984-9), and 36% (1990-1).
w28 w33 w35 w37 w40
Rubella and congenital rubella syndrome For several years after the introduction of the immunisation of children aged 1 year no substantial changes in the incidence of rubella, as reflected by notified cases, were observed in Greece, and major epidemics continued to occur (fig 1) . 18 Data on the age distribution of cases are limited. A large study on reported morbidity in the early 1960s in Athens estimated that the mean age at infection was 8.5 years, w42 and a subsequent serological study of immunity to rubella gave accordant results. The age of patients with rubella attending health services in the province of Attiki (Athens and its surrounds) in 1993 and in previous years was studied retrospectively; a shift in the age distribution towards older ages (fig 2) was documented in all the services studied. 20 21 In 1993 the mean age of patients with rubella was 17 years and 64% were 15 years or older (n = 468), whereas in 1983 and 1986 the age distribution was similar to the prevaccination years. 20 Although the number of notified cases was smaller in 1993 than in 1983 the incidence of rubella in people aged 15 years or more was higher in 1993 than in the 1983 epidemic, which was the largest recorded in Greece. 20 Only sporadic cases of congenital rubella were reported in Greece in 1950-92: 1952 (one case), 1954-5 (five), 1974-85 13 , 1980 (one), 1983 (three), and 1986-7 (four).
w43-w49 A systematic surveillance system for congenital rubella syndrome has never existed, but an investigation of key health services by the Ministry of Health after the 1983 rubella epidemic concluded that "no problems appeared due to infection of pregnant women." w50 An investigation of babies admitted to hospital with a diagnosis of congenital rubella was made after the 1993 epidemic, in which 25 serologically confirmed cases were recorded (IgM positive)-that is, 24.6 per 100 000 live births in 1993 (table) . 22 All had serious symptoms and seven were known to have died within the 12 month period of investigation (table) . 22 The pattern of the congenital rubella epidemic followed closely that of the rubella epidemic, with a lag of approximately 6-7 months (fig 3) . Infant mortality from congenital rubella syndrome, as recorded by the National Statistical Service of Greece, was 3.9 per 100 000 live births in 1993 (four deaths), a higher rate than in previous years, but the numbers are small. 19 
Discussion
In this paper we synthesised the available information on rubella and congenital rubella in Greece, and we provided evidence that the rubella epidemic of 1993 affected young adults at a rate higher than in previous epidemics and led to the birth of an increased number of babies with congenital rubella syndrome, probably the largest number in Greece after 1950. This increase seems to be due to the inconsistent immunisation policies implemented for about 15 years. From around 1975 boys and girls aged 1 year received the measles, mumps, and rubella vaccine without policies to attain high vaccination coverage and to protect adolescents and women of childbearing age. It has been stressed that such immunisation practices may lead to an increase in the occurrence of congenital rubella, 4 6-14 but this phenomenon has not been previously reported.
The absence of good quality data on rubella activity in Greece is an inherent problem. It is actually a component of the incident described: the introduction of rubella immunisation, not being part of a coherently designed policy, was not accompanied by the establishment of any surveillance system. Notification data underestimate the true incidence but reflect secular trends and epidemic peaks. 19 The shift of the age distribution of cases of rubella in 1993, with an increase in incidence among people aged 15 years or more, is confidently documented, given the magnitude of the effect (fig 2) and its consistency in different studies. 20 21 The cases of congenital rubella recorded in 1993 all had serious symptoms, were serologically confirmed, and were diagnosed within 12 months of the end of the rubella epidemic (table). 22 Such severe cases are estimated to account for fewer than 50% of all cases of congenital rubella. 23 The quality of data from previous years is probably poorer and underreporting even greater (for example, only small numbers of cases of congenital rubella were reported after the major epidemics of 1973 and 1983), but it is unlikely that a major epidemic of congenital rubella, comparable to that of 1993, took place without being mentioned in the published literature or official records. Deaths from congenital rubella syndrome are substantially underreported. Despite the small numbers, the marginal increase of mortality in 1993 
What is already known on this topic
Vaccinating children aged 1 year against rubella interrupts transmission of the virus and increases the age at infection of non-immunised people Theoretical concerns exist, backed by evidence from modelling, that if vaccination coverage is low this shift of age at infection can increase rubella incidence among older age groups and lead to an increase in congenital rubella
What this paper adds
The present study provides evidence that this phenomenon occurred in Greece, where immunisation of boys and girls aged 1 year with the measles, mumps, and rubella vaccine was introduced in the mid-1970s without policies to attain high vaccination coverage and to protect adolescents and young women
In 1993 a major rubella epidemic took place, affecting women of childbearing age at a rate higher than in previous epidemics This was followed by the birth of the largest number of babies with congenital rubella syndrome recorded in the country compared with previous years is in line with other findings. Not all the studies on vaccination coverage and serologically detected immunity were adequately designed, but as a whole they probably reflect the true trends and order of magnitude of estimates, given the agreement of their results (see tables A and B on website). Exclusion of studies that documented methods inadequately or used non-representative samples does not change the picture (see tables A and B on website). The composite data of this paper, derived from several independent sources, are consistent in portraying different aspects of the same phenomenon.
A comprehensive policy for the prevention of congenital rubella syndrome is a public health priority in Greece. This must include the immunisation of young adults, a large proportion of whom are susceptible to rubella, along with systematic measures to achieve high vaccination coverage of children and adolescents. It must also include competent surveillance systems for rubella and congenital rubella syndrome and evaluation of immunisation programmes. Such a policy has not been adopted to date.
The incident described should serve as a cautionary note on the potential hazards of the introduction of rubella immunisation, especially in countries that have difficulty in assuring high vaccination coverage because of lack of resources or a limited tradition of public health. It is also a reminder of the need to sustain high vaccination coverage in countries with established immunisation programmes, particularly in view of the recent adverse publicity regarding the safety of the measles, mumps, and rubella vaccine. 24 We thank Dr Sheena Nakou (Institute of Child Health, Athens for her assistance, Professor Manolis Kogevinas (Institut Municipal d' Investigació Mèdica, Barcelona), Dr Stuart Logan (Institute of Child Health, London), and Professor Nick Spencer (University of Warwick, Coventry) for their comments on earlier drafts of this paper.
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How does herd immunity work?
"Herd immunity" is the basis on which all national immunisation programmes are designed. It is the concept that not everybody in a population has to be immunised to protect everyone in that population. As long as a sufficient number of children are immunised against each disease for which there is a vaccine, protection against that disease will be conferred on everybody. The percentage of the population that must however be immunised depends on three factors: the infectivity of the disease, the vulnerability of the population, and environmental factors. 1 In order to confer 100% protection in any community a disease such as measles, which is highly infectious, will require a larger number of children to be immunised against it than, for example, mumps which is less contagious. A crowded inner city community will need a higher proportion of all vulnerable children to be immunised than a sparsely populated rural area. On average, to achieve 100% protection against measles in the United Kingdom the uptake of immunisation must be about 95%, whereas in India uptake has to reach about 99% to reach the same level of protection. For meningitis it is apparent that there are more cases of the disease in winter than in summer. This suggests that environmental factors, and possibly cofactors such as the influenza virus, play a part in the generation of new cases of meningitis.
The "effective reproduction rate" (R) is the average number of new infections that each case generates. If R is 1 then a state of equilibrium exists. If R is less than 1 then the disease in question will eventually become extinct. For measles R is about 16. This means that each case of measles can expect to generate about 16 new cases in a susceptible population. The aim of herd immunity is to reduce R to less than 1 for each disease thus stopping the disease from propagating in the community.
Over time, as the proportion of children who are immunised in a population increases, the number of new cases of a disease should drop. If, however, enough parents decide not to have their children vaccinated, more cases will start to appear and then the entire population is put at risk. Successful herd immunity relies on health workers and parents' cooperation to immunise sufficient numbers of children.
Despite recent further evidence of vaccine safety, health scares about the measles, mumps, and rubella vaccine have contributed to a 5% reduction in the number of children being immunised with this vaccine in the United Kingdom. This reduction is sufficient to allow the reproduction rate to start rising again, and as a result a new measles epidemic has been predicted in the United Kingdom within the next two years. 2 Abi Berger science editor, BMJ Eating disorders are among the most common psychiatric disorders in young women. Early detection and treatment improves prognosis, but presentation is often cryptic-for example, via physical symptoms in primary care. Ability to diagnose the condition varies and can be inadequate, 1 and existing questionnaires for detection 2 3 are lengthy and may require specialist interpretation. No simple, memorable screening instruments are available for non-specialists. In alcohol misuse the CAGE questionnaire 4 has proved popular with clinicians because of its simplicity. We developed and tested a similar tool for eating disorderswith questions designed to raise suspicion that an eating disorder might exist-before rigorous clinical assessment.
